Abstract
II. MET HODOLOGY 2.1 Introduction
The purpose of this experimental study is to measure the evaluate swelling potential of clayey soil and to investigate the pressure induced. And also investigate the effects of initial water content and initial dry density on swelling . Consolidometer swell tests are carried out. To investigate the effects of initial water content and initial dry density, a wide range of water content and densities are used for the tests program.
Material Investigated
Material investigated: The clayey soil samples used in these studies are collect fro m d ifferent part of saurashtra region Jamnagar (Samp le No-1), Bhavnagar (Samp le No -2), A mreli (Samp le No -3), Rajkot (Sample No-4). The soil sample is plastic clay. The soil is classified as CH soil according to Unified So il Classification System. Index properties is shown in Table 1 . 
General
Total 36 No. of consolidation swell tests were carried out on four types soils -CH at various dry density and water content, to study swelling behavior of expansive soils, 9 no of tests at 90 %, 95%, and 100% of M.D.D and water content 5 %, 10 %, O.M.C are carried out for four types soil. 
Apparatus
 Specimen Diameter: The specimen shall be 60 mm in d iameter (specimens of diameters 50, 70 and 100 mm may also be used in special case).
 Specimen Thickness: The specimen shall be at least 20 mm thick in all cases. However, the thickness shall not be less than 10 times the maximu m diameter of the grain in the soil specimen. The d iameter to thickness ratio shall be a minimu m of 3.  Ring: The ring shall be made of a material wh ich is noncorrosive in relation to the soil tested. The inner surface shall be highly polished or coated with a thin coating of silicon grease or with a low-friction material. The thickness of the ring shall be such that under assumed hydros tatic stress conditions in the sample the change in diameter of the ring will not exceed 0.03 percent under the maximu m load applied during the test. The ring shall have one edge beveled suitably so that the sample is pressed into the ring with least distu rbance. The ring shall be placed with its cutting edge upwards in the Consolido meter and clamped with a special clamp which should in no way damage the sharp edge. The clamp should be made circular with central hole equal in diameter of the porous' stone and should be perfectly concentric with the sample. The ring shall be provided with a collar of internal d iameter same as that of the ring and of effective height 20 mm. The collar shall rest securely on the specimen ring. 
Preparation of speci men
 First of all volu me of the consolidation ring is determined.  90%, 95%, 100% of maximu m dry density obtained from standard Procter test is multiplied with volume of the consolidation ring to obtain the soil to be taken for testing.  The oven dried soil was mixed with water and it was rubbed thoroughly until a uniform color is obtained.  The wet soil is now compacted in the consolidation ring itself in such a way that it occupies all the space in the ring.
Assembl y of apparatus
The porous stones shall be saturated. All surfaces of the Consolido meter which are to be enclosed shall be mo istened. The porous stones shall be saturated by boiling in distilled water for at least 15 minutes. The Consolidometer shall be assembled with t he soil specimen (in the ring) and porous stones at top and bottom of the specimen, providing a filter paper rendered wet between the soil specimen and the porous stone. The loading block shall then be positioned centrally on the top porous stone.
This assembly shall then be mounted on the loading frame such that, the. Load when applied is transmitted to the soil specimen through the loading cap. The assembly shall be so centered that the load applied is axial.
Figure 3. Consolidation Ring
In the case of the lever loading system, the apparatus shall be properly counterbalanced. If a jack with load measurements by platform scales is used as the loading systems the tare weight with the empty consolidation apparatus, excluding those parts which will be on top of the soil specimen, which rest on the plat form shall be determined before filling the ring with the soil and this tare weight shall be added to the computed scale loads required to give the desired pressures at the time of loading the soil specimen.
The holder with the dial gauge to record the progressive vertical heave of the specimen under no load, shall then be screwed in place and adjusted in such a way that the dial gauge is near the end of its release run, allowing small margin for the co mpression of the soil, if any.
An initial setting load of 50 gf/cm 2 (this includes the weight of the porous stone and the loading pad) shall be placed on the loading hanger and the initial reading of the dial gauge shall be noted.
The system shall be connected to a water reservoir with the level of water in the reservoir being at about the same level as the soil specimen and water allo wed to flo w in the sample. The soil shall then be allowed to swell.
Procedure
The free swell readings shown by the dial gauge under the seating loa d of 5 kN/ m2 ( 0.05 kgf/ cm ) shall be recorded at different time intervals 0, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 24, 36, 48, 60, 72, 96, 120, and144 hours. Total readings noted at total elapsed time since starting shown therein.
The dial gauge readings shall be taken till equilibriu m is reached. This is ensured by making a plot of swelling dial reading versus time in hours, which plot becomes asymptotic with abscissa (time scale). The equilibriu m swelling is normally reached over a period of 6 to 7 days in general for all expansive soils.
The swollen sample shall then be subjected to consolidation under different pressures 0.05 to 0.1 kg /cm 2 , 0.1 to 0.25 kg /cm 2 , 0.25 to, 0.5 kg /cm 2 , 0.5 to 1.0 kg /cm 2 , 1 to 2 kg /cm 2 , 2 to 4 kg /cm 2 . Co mp ression of the dial gauge readings shall be recorded till the dial gauge readings attain a steady state for each load applied over the specimen. The consolidation loads shall be applied till the specimen attains its orig inal volu me.
Calcul ati on
Plotted with elapsed time as abscissa and swelling dial reading as .ordinates on natural scale. A smooth curve shall be drawn join ing these points. If the curve so drawn becomes asymptotic with the abscissa, the swelling has reached its maximu m and hence the swelling phase shall be stopped, and the consolidation phase shall be started.
A plot of change in thickness of expanded specimen as ordinates and consolidation pressure applied as abscissa in semi logarith mic scale shall be made. The swelling pressure exerted by the soil specimen under zero swelling condition shall be obtained by interpolation and expressed in kN/ m 2 (kgf/cm 2 ).
Table 2. Test Results of Consolidometer Method

Effect of Ini tial Water Content
Swelling mechanism depends on the amount of water absorbed by the soil mass. As the initial water content increases, for specimens having the same dry unit weight, the initial degree of saturation will also increase and the affinity of soil to absorb water will decrease. It fo llows that the amount of water absorbed for co mplete saturation will become smaller, and consequently the amount of swelling will decrease as the initial water content increases (El . Sohby and Rabba, 1981). As the absorbed water is decreased for the same initial dry density the interparticle forces developed during swelling will become smaller. This in turn will be resulted in smaller swell pressures. 
Effect of Ini tial Dry Density
Swelling pressure in both method Constant volume and Consolidometer results of interparticle forces developed during swelling as a result of water absorption. As density increases, volume of voids decreased, water particle has smaller volu me to move. During Water absorption in to soil med ia water practical has to apply more fo rce to the surrounding soil particles to achieve the complete saturation for higher in itial dry densities. The swelling pressure increases as the initial dry density increases for all soil types which are used in this study.
The swelling pressure increases as the initial dry density increases. 
Rate Of Devel opment Of S well Pressures
When a compacted soil specimen is exposed to water, time is required for the movement of water into the specimen under the hydraulic gradient set up by the negative water pressure within the soil relative to free water i.e., the soil suction. The amount of swell that occurs within a given period of time depends on the quantity of water that enters the soil; thus, the rate of swell is proportional to the hydraulic grad ient and the conductivity. These quantities, in turn, are influenced by the soil structure or by the treatment during compaction.
It is found that rate of development o swell pressures for a co mpacted specimen is different. Figure 5 .5 shows development of swell pressures in time respectively for init ial water content of 17.17 % (OM C) and for th ree d ifferent initial d ry densities.
As it can be seen from figures that at the time of inundation, there is a sharp increase in swelling pressures. A gradual decrease in rate of swell pressure is observed, attaining equilibriu m in 1000 to 2500 minutes. 
III. DISCUSS ION OF TES T RES ULTS
During constant volume swell tests and Consolidometer swell tests it has been found that both initial dry density and initial water contents affect on swelling pressure. Swell pressure is function of density.
IV. CONCLUS ION
The paper aimed at investigating the effect of insitu dry density and insitu mo isture content on swelling potential of expansive soils obtained fro m location Jamnagar, Bhavnagar, A mreli, Rajkot. The following observations are made.
 It was observed that significant effect of swelling pressure with the change of dry density and water content of the soil.  With increased dry density, swelling pressure increases for all soil types.  With decrease initial water content, swelling pressure increases for all soil types.
V. FUT URE S COPE
Swelling of soil creates a serious problem for foundation design of structure, which may lead to catastrophic failure of structure as whole here in this thesis, the swelling potential of soil for few locations is evaluated based on dry density an d water content further work on the same thesis can be carried out as follows.
 The effect of seating load on the swelling potential of the soil can be studied to assess the performance of foundation.  The same wo rk can be carried out for more location, so that map can be prepared fo r such type of soils.  Further, new and innovative measure can be developed to place the foundation on such type of soil and same can be evaluated experimentally.
